There is some seasonal effect on multiple sclerosis relapses, they were higher in Spring, and lower in Summer.
Introduction
Multiple sclerosis (MS): is an inflammatory disease in which the fatty myelin sheaths around the axons of the brain and spinal cord are damaged, leading to demyelization and scarring as well as a broad spectrum of signs and symptoms (1) . The etiology of MS is unknown but it is believed to have an autoimmune basis in genetically susceptible individuals as a consequence of environmental insult (2) . Disease onset usually occurs in young adults, and it is more common in women, It has a prevalence that ranges between 2 and 150 per 100,000 (1) .It afflicts over 2million people worldwide (3) , but it's rare in some ethnic groups (e.g. Japanese), does not occur in other groups (e.g. African blacks, Eskimos) (4) and appears to have high risk in others (e.g. Sardinians and Palestinians) (5) Common symptoms of MS include fatigue , walking difficulties leading to reduce mobility , bowel/bladder disturbances , optic neuritis( ON ) and other visual changes , modification in cognitive function , pain , sensory loss and depression (1) . The incidence of MS worldwide tends to increase with increasing latitude; there is a north-to-south gradient in the northern hemisphere and a south-to-north gradient in the southern hemisphere, with MS being much less common in people living near the equator. Climate, sunlight and intake of vitamin D have been investigated as possible causes of the disease that could explain this latitude gradient (1) . Based on its course, the disease is divided into a relapsing-remitting multiple sclerosis (RRMS) form (85%) of cases in which progression does not occur between attacks; a secondary progressive multiple sclerosis (SPMS) form (80%) of RRMS cases after 25 years, it′s characterized by a gradually progressive course after an initial relapsing-remitting pattern; and a primary progressive multiple sclerosis (PPMS) form (10%) of cases in which there is gradual progression of disability from clinical onset. A progressive-relapsing form occurs rarely, with acute relapses being superimposed on a primary progressive course (6) .
Different environmental factors, both of infectious and non infectious origin have been proposed as risk factors in the pathogenesis of MS process, and a number of studies also point to a relationship between the seasons of the year in the appearance of outbreaks (7) . MS activity can increase during Spring and Summer months, the appearance of lesions on brain scan were 2 to 3 times in months of March to August compared to other months of the year (8) .An association between the month of birth and the risk of later development of MS had been documented in studies conducted in Canada, United Kingdom, Denmark, Sweden, also populations emigrating from areas of low to areas of high risk indicate that the environment is also a key factor in MS pathogenesis (9) .
Aims of study:
1-To determine the monthly distribution of MS relapses. 2-To elucidate any seasonal variation difference regarding the nature of disease, age and gender of patients.
II.

Patients and Methods
A cross-sectional retrospective study was carried out from 1st of January to 1st of May 2011 in the MS clinic of neurological department at Baghdad Teaching hospital, where patients with definitive clinically diagnosed MS, are registered and routinely checked. The study sample included 100 MS patients (26 males and 74 females) selected randomly with 278 relapses, who were registered in the above clinic over 5 years interval extending from 1st of January 2005 to 1st of January 2010, choosing 5 years of data analysis would supply sufficient event number of relapses to enable us to sniff out any seasonal variation in multiple sclerosis exacerbations.
Inclusion and exclusion criteria:
MS patients with relapsing -remitting type were involved, each relapse event was checked by at least one of the neurologists to ensure the satisfaction of inclusion criteria of relapse as the appearance of new symptoms or worsening of an old one attributable to MS lasting more than or equal 24 hours, and preceded by stability or improvement for more than or equal 30 days. Frequent attacks that were experienced by the same patient were considered separate relapses only when the interval between each exceeded one month duration. Pseudo attack that might be due to change in the core body temperature with infection lasting less than 24 hours was excluded.
(1)
Data collected by reviewing the medical records of the involved patients regarding (name of patient, date of birth, gender, date of diagnosis, pattern and date of relapses).
Patients were categorized into two groups, according to the age <40 years or≥40 years. This age criteria was chosen since relapses are age dependent , also the multiple sclerosis relapses were categorized into one of the 12 months and 4 seasons of the year, the attacks were further subdivided into 5 groups according to the pattern of relapses (sensory , motor , optic neuritis , cerebellar , and others).
The collected data was analyzed by (SPSS 18) program. Discrete variables presented as numbers (N) and percentages (%).Chi square test for goodness of fit used to test the significance of an observed distribution and to test the significance of association between two discrete variables .Tests are two sided and P value is a asymptotic , finding of P value <o.o5 is considered to be significant (10) . III.
Results
The study included 100 clinically definite multiple sclerosis patients with relapsing-remitting course. The results show that (MS) patients younger than 40 years significantly constitute 3/4 of the sample, 84.6% of male patients were <40 years, while 73% of female patients were <40 years, the results gave statistically significant differences (P value <0.05), as shown in table (1). The proportion of relapses were higher 64(29.4%) in females compared to males 9 (15%) in age group≥40 years while the proportion of MS relapses in both sexes (73.7%) were higher in patients < 40 years old. The results gave statistically significant difference (P value < 0.05), as shown in The peak of MS relapses within 5-years interval was evident in January and April as shown in figure (1).
Figure1: Distribution of replaces through the months of the year. The highest percentage of relapses (30.6%) were during spring, also the highest percentage (31.2%) of relapses were in females during spring. In male patients, the highest percentage (30.0%) of relapses was during winter. The results gave statistically no significant difference (P value >0.05) as shown in table (5). Table5: Distribution of replaces through the year, according to season and sex of patients.
Proportion of relapses (29.1%), (34.7%) were higher during Spring in both patient′s age groups. there was no statistically significant differences according to the age of MS patients and season (P value > 0.05).as shown in table(6). 
Discussion
One of the characteristics of MS is the unpredictable occurrence of exacerbation and remissions .Exacerbation lead to short term morbidity, but may also influence long term disability (11) . Findings from the study showed significant predominance of MS in patients younger than 40 years of age, as onset before 40 years typically begins as relapsing remitting MS. (12) Similarly Sottini. et al in Germany, found that onset of the disease occurs during early adulthood (age 15-45years), making MS one of the most common causes of neurological disability in young and middle age adults (13) . In this study MS females constitute (74%) and males constitute (26%) of the studied sample ,similarly other authors (14) (15)(16) revealed female predominance, this is explained that gender influence both susceptibility to MS and the clinical course of the disease ,the basis for these differences may include genetic and immunological factors , the immunological differences between men and women may be mediated through the effects of the sex hormones (17) (18) . The percentage of relapses were significantly higher in males compared to females younger than 40 years of age ,this is contradictory the results of Salvi, et al (9) ,who found that no significant periodicity in subgroups categorized by sex, and Compston et al ,a study done in Japan found that MS relapses seem to be age dependent with most occurring in persons between 20 and 40 years of age, the manifestation of MS ,therefore, appears to be dependent upon being passed through the pubertal period suggesting an endocrine influence on the timing onset of the disease (18) . It seems that there was no significant association between the month of birth and risk of later development of MS, while a study done by including 17,874 Canadian and 11,502 British patients with MS also revealed a significant association between the month of birth and MS risk (19) . According to Staples et al in Australia showed that people born in summer months had a higher risk of developing MS, interestingly the researchers suggest that it was the level of exposure to sunlight during the 1 st trimester as opposed to the entire pregnancy duration that was responsible for modifying the risk of developing MS in offspring ( 20) . A number of studies point to a relationship between the seasons of the year and the appearance of outbreaks (5) . In this study the distribution of relapses were peaked in Spring in females and in Winter in males, similarly Fundora _ Hernandez, et al ,a study done in Cuba found that relapses occur more frequent in the first 2 quarters of the year, and their frequency is particularly higher in the 2 nd quarter of the year (April to June ) (21) ,while Ogawa, et al , in Japan found that incidence of attacks was highest in July, but this monthly pattern was statistically not significant (22) . Gray et al, found that relapses were significantly more common in spring in northern hemisphere and autumn in southern hemisphere (23) . According to Wuthrich, et al, number of outbreaks increased in Spring and Winter in Switzerland (24) .,while the results of K Shapiro , there was a non significant tendency of outbreaks to increase during Summer mainly in July had been observed in UK (25) . There are also data from USA where more outbreaks observed from July to October in Ohio and in spring in Minnesota (26) . Regarding the pattern of MS relapses , in this study showed the predominance of sensory and ON relapses, mainly in Spring , while Ogawa et al (22) conducted a study in Japan and found that relapses of MS patients were distinguished according to type (brain lesion and optic-spinal lesion ), there was no significant tendency for more attacks to occur in the warmest and coldest months , while a study done in Stockholm , Sweden by Jin et al , studied seasonal variation of optic neuritis , found a higher onset in Spring (70%) and lowest in Winter(30%) (27) .
Finally, many studies found a relation between outbreak emergences with different weather variables and seasons, when conducting analysis of the seasonal outbreaks of MS, the results have been contradictory depending on the geographical locations where these studies have been performed. These contradictory data make difficult the establishment of seasonal or month incidence of MS outbreaks that may be applicable everywhere (21) .
IV. Conclusions
 There is some seasonal periodicity of relapses; they were higher in spring and winter and lower in summer.  Higher incidence of relapses occurred in the 1 st half of the year (January to June).  There were 2 peaks of relapses, 1 st in January and the 2 nd in April,  Sensory and optic neuritis relapses were the higher number of relapses in MS patients with some seasonal periodicity occurred in spring and winter.  The total number of MS relapses were significantly higher in females compared to males and for both sexes, the number of relapses were higher in patients younger than 40 years.
V. Recommendations
1-The possible relationship between season and environmental factors deserve further exploration. 2-The role played by environmental factors and endogenous human biological rhythms requires more-in-depth investigations, since it is plausible that seasonal variation of immune status and responsiveness might play a role as well. 3-Colaboration with other investigators involved in the fields of genetics, virology, immunology, and hygiene science ….etc .must be developed if researches is to continue to provide more clues. 4-Confirmation of the findings on larger multi-center population, residing in different climatic conditions to further explore the potential seasonality of multiple sclerosis relapses and associated environmental trigger
